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The cucurbit [7] Table S1 Sequences of oligomers used in the current study Table S1 Sequences of oligomers used in the current study Oligomer Sequence(from 5'to 3') 6mer-oxoG1 5'-C (8-oxodG) CGCG-3' 6mer-oxoG2 5'-CGC (8-oxodG) CG-3' 6mer-3G 5'-CGCGCG-3' Figure S1 : Demonstration of chemical structures of spm, CB7, AM, dG, 8-oxodG and dC.
Figure S2: The influence of spm on DNA helical structure. In this assay, the starting polyGC sample (150 μM) was heated to 90 °C for 5.0 min and then cooled slowly to room temperature. The above preparation was then exposed to increasing concentrations of spm at room temperature for 15 min. The sample was prepared in 10 mM Tris-HCl buffer at pH 7.0 with 50 mM NaCl. The arrows indicate the change in CD absorbance upon the addition of spm. In this assay, the 6mer-3G (50 μM) was exposed to increasing concentrations of spm at room temperature for 15 min. The sample was prepared in 10 mM Tris-HCl buffer at pH 7.0 with 50 mM NaCl. The sequential addition of spm did not cause a significant change in the CD spectrum of 6mer-3G. Moreover, the 6mer-3G takes the B-form at spm concentrations up to 2.0 mM. In this demonstration, the black line indicates the CD spectrum of the 6mer-oxoG1 sample (50 μM) at room temperature. Subsequently, spm was added followed by an incubation at room temperature for 15 min, and the resultant solution was subjected to CD measurement (the red line). Followingly, CB7 and AM were sequentially added to the same sample as indicated followed by an incubation at room temperature for 15 min. After each addition, the sample was measured and the CD spectrum was shown in response to the input (the third to twelfth lines). The 6mer-oxoG1 sample was prepared in 10 mM Tris-HCl buffer at pH 7.0 with 50 mM NaCl. Conditions are given in the figure legend. (A) The influence of spm on DNA helical structures. In this assay, the 6mer-oxoG2 (50 μM) was exposed to spm at room temperature for 15 min. Upon addition of increasing amounts of spm, there was a gradual appearance of a negative peak at approximately 290 nm and a positive peak at about 260 nm. (B) The influence of CB7 on DNA helical structures. In this assay, the 6mer-oxoG2 (50 μM) was exposed to 100 μM spm, and then treated with increasing amounts of CB7 at room temperature for 15 min. Specifically, the treatment with 80 μM CB7 resulted in a significant decrease of Z-DNA formation, and this effect was more evident with the 160 and 280 µM treatments. (C) The influence of AM on DNA helical structures. In this assay, the starting sample (50 μM 6mer-oxoG2, 100 μM spm and 360 μM CB7) was prepared and subjected to increasing concentrations of AM at room temperature for 15 min. Specifically, B-to Z-DNA transition was obviously enhanced by the 150 µM AM treatment, and higher levels of enhancement were observed with the 250 and 350 µM treatments. (D) Repetitive switching of helical structures between B-DNA and Z-DNA. In this demonstration, the starting point indicates the CD absorbance of a 50 μM 6mer-oxoG2 sample at room temperature. Subsequently, spm was added, and the resulting solution was subjected to CD measurement (second point). Next, CB7 and AM were sequentially added to the same sample as indicated. After each addition, the solution was measured, and CD absorbance was shown in response to the input (the third to sixth points). Conditions are given in the text. For (A), (B), (C) and (D), the 6mer-oxoG2 sample was prepared in 10 mM Tris-HCl buffer at pH 7.0 with 50 mM NaCl. The arrows indicate the change in CD absorbance upon the addition of spm, CB7 or AM. (A) The influence of CB7 on DNA helical structure. In this assay, the 6mer-oxoG1 (50 μM) was exposed to increasing concentrations of CB7 at room temperature for 15 min. (B) The influence of AM on DNA helical structure. In this assay, the 6mer-oxoG1 (50 μM) was exposed to 100 μM spm, and then treated with increasing amounts of AM at room temperature for 15 min before determination of the CD spectrum. For (A) and (B), the 6mer-oxoG1 sample was prepared in 10 mM Tris-HCl buffer at pH 7.0 with 50 mM NaCl. In itself, the CB7 or AM did not cause a significant change in the CD spectrum of 6mer-oxoG1. (A) The influence of CB7 on DNA helical structures. In this assay, the 6mer-oxoG2 (50 μM) was exposed to increasing concentrations of CB7 at room temperature for 15 min. (B) The influence of AM on DNA helical structures. In this assay, the 6mer-oxoG2 (50 μM) was exposed to 100 μM spm, and then treated with increasing amounts of AM at room temperature for 15 min before determination of the CD spectrum. For (A) and (B), the 6mer-oxoG2 sample was prepared in 10 mM Tris-HCl buffer at pH 7.0 with 50 mM NaCl. In itself, the CB7 or AM did not cause a significant change in the CD spectrum of 6mer-oxoG2. (A) The influence of CB7 on DNA helical structures. In this assay, the polyGC (150 μM) was exposed to increasing concentrations of CB7 at room temperature for 15 min. (B) The influence of AM on DNA helical structures. In this assay, the polyGC (150 μM) was exposed to 100 μM spm, and then treated with increasing amounts of AM at room temperature for 15 min before determination of the CD spectrum. For (A) and (B), the polyGC sample was prepared in 10 mM Tris-HCl buffer at pH 7.0 with 50 mM NaCl. In itself, the CB7 or AM did not cause a significant change in the CD spectrum of polyGC. This study monitored the time course of CD intensity (253 nm) change of 6mer-oxoG1 (120 μM) (data points in different colors). Red lines are mono-exponential fits of the according experimental data. In the first experiment, spm was added to induce B-Z transition of 6mer-oxoG1. As indicated, this transition occurs very fast (purple data points). The CD ellipticity at 253 nm shows a rapid jump followed by a rise which plateaus in a period less than 400 s. The kinetics curve can be well fitted to the mono-exponential function (red fitted line), suggesting that the spm-induced transition from B-to Z-DNA follows the first order. In the second experiment, CB7 was added to reverse the conformation of 6mer-oxoG1. Following the addition of CB7, a rapid decrease of absorbance was observed due to DNA conformational change (green data points). This time-dependent change follows single exponential decay (red fitted line), also indicating the first-order kinetics. Moreover, after the addition of AM, the absorbance increases logarithmically due to the B-to Z-DNA transition (blue data points and red fitted line). The CD spectra of 6mer-oxoG1 as a function of decreasing temperatures. For (A) and (B), the temperatures (from 5 °C to 85 °C) at which the CD spectra were collected are indicated in the figure legend. The arrow indicates direction of change in the CD spectra upon varied temperatures. The 6mer-oxoG1 (120 μM) was prepared in 10 mM Tris-HCl buffer (pH 7.0, 50 mM NaCl). The sample was incubated at each specified temperature for 15 min prior to recording of the CD spectra. When the spm is absent, heating and cooling experiments showed that thermal denaturation and renaturation of the original B-DNA are reversible. The CD spectra of 6mer-oxoG1 as a function of decreasing temperatures. For (A) and (B), the temperatures (from 5 °C to 85 °C) at which the CD spectra were collected are indicated in the figure legend. The arrow indicates direction of change in the CD spectra upon varied temperatures. The 6mer-oxoG1 (120 μM) was prepared in 10 mM Tris-HCl buffer (pH 7.0, 50 mM NaCl) with 150 μM spm. The sample was incubated at each specified temperature for 15 min prior to recording of the CD spectra. In the presence of spm, the resulted Z-DNA appears to melt directly into single strands rather than transforming into other helical structures prior to melting. By decreasing the temperature, renaturation of the heat-denatured DNA into the Zform was observed. The CD spectra of 6mer-oxoG1 as a function of decreasing temperatures. For (A) and (B), the temperatures (from 5 °C to 85 °C) at which the CD spectra were collected are indicated in the figure legend. The arrow indicates direction of change in the CD spectra upon varied temperatures. The 6mer-oxoG1 (120 μM) was prepared in 10 mM Tris-HCl buffer (pH 7.0, 50 mM NaCl) with 150 μM spm and 800 μM CB7. The sample was incubated at each specified temperature for 15 min prior to recording of the CD spectra. In the presence of spm and CB7, the resulting B-form is thermally stable, with direct melting into single strands. When the temperature was reduced, again it went back to the B-form along a reversible way. The CD spectra of 6mer-oxoG1 as a function of decreasing temperatures. For (A) and (B), the temperatures (from 5 °C to 85 °C) at which the CD spectra were collected are indicated in the figure legend. The arrow indicates direction of change in the CD spectra upon varied temperatures. The 6mer-oxoG1 (120 μM) was prepared in 10 mM Tris-HCl buffer (pH 7.0, 50 mM NaCl) with 150 μM spm, 800 μM CB7 and 1.0 mM AM. The sample was incubated at each specified temperature for 15 min prior to recording of the CD spectra. In the presence of spm, CB7 and AM, no apparent conformational transition, other than denaturation into single strands, has been observed upon heating. By decreasing the temperature, the single-stranded DNA appears to refold into the Z-form. The fluorescence of ThT at 493 nm was plotted against the concentrations of added CB7 (0 -160 μM). For this assay, ThT (80 μM) was dissolved in the desired buffer (10 mM Tris-HCl at pH 7.0, 50 mM NaCl) and the fluorescence spectrum of this sample was determined. After that, increasing amounts of CB7 were added sequentially with fast mixing. The fluorescent emission spectra were then determined at room temperature using a LS55 fluorescence spectrometer (Perkin-Elmer Inc., USA). and the samples were incubated for 15 min before determination of the fluorescence spectrum. The fluorescence of the CB7/ThT complex at 493 nm was plotted against the concentrations of added spm (0 -256 μM). The CB7/ThT complex (80 μM, CB7:ThT = 2:1) was prepared in the desired buffer (10 mM Tris-HCl at pH 7.0, 50 mM NaCl) and the fluorescence spectrum of this sample was determined. Subsequently, increasing amounts of spm (from 16 to 256 μM) were added sequentially with fast mixing. The fluorescent emission spectra were then determined at room temperature using a LS55 fluorescence spectrometer (Perkin-Elmer Inc., USA).
